We have made BeppoSAX observations of the Seyfert 2/1.9 galaxy ESO103-G35, which contains a nuclear maser source and is known to be heavily absorbed in the X-rays. Analysis of the X-ray spectra observed by SAX in October 1996 and 1997 yields a spectral index α E = 0.74±0.07 (F ν ∝ ν −α E ) which is typical of Seyfert galaxies and consistent with earlier observations of this source. The strong, soft X-ray absorption has a column density, N H of 1.79±0.09 × 10 −0.09 . The Kα line and cold absorption are consistent with origin in a accretion disk/torus through which our line-of-sight passes at a radial distance of ∼ 50 pc. The Fe K-edge is mildly ionized suggesting the presence of ionized gas probably in the inner accretion disk, close to the central source or in a separate warm absorber. The data quality is too low to distinguish between these possibilities but the edge-on geometry implied by the water maser emission favors the former. Comparison with earlier observations of ESO103-G35 shows little/no change in spectral parameters while the flux changes by factors of a few on timescales of a few months. The 2-10 keV flux decreased by a factor of ∼ 2.7 between Oct 1996 and Oct 1997 with no detectable change in the count rate >20 keV (i.e. the PDS data). Spectral fits to the combined datasets indicate either a significant hardening of the spectrum (α E ∼0.5) or a ∼constant or delayed response reflection component. The high energy cutoff (29±10 keV) is lower than the typical ∼ 300 keV values seen in Seyfert galaxies. A significant subset of similar sources would affect current -3 -models of the AGN contribution to the cosmic X-ray background (CXRB) which generally assume a high energy cutoff of ∼ 300 keV.
Introduction
The sub-parsec masing disk recently found to be orbiting a ∼ 10 7 solar mass black hole in the Seyfert 2 galaxy, NGC 4258, provides the most compelling evidence to date for the existence of a massive black hole in the nucleus of a galaxy (Miyoshi et al. 1995) . The disk is edge-on, the X-ray spectrum is heavily absorbed (Makishima et al. 1995) and an active nucleus is visible in polarized light (Wilkes et al. 1995) . Nearly all AGNs which contain maser sources and have X-ray observations show strong X-ray absorption consistent with an edge-on disk, suggesting that they generally harbor active nuclei in their cores. This is consistent with the generally accepted scenario that many Seyfert 2 galaxies are edge-on Seyfert 1 galaxies (Antonucci & Miller 1985) . The combined power of the high-resolution radio observations and the X-ray spectrum to study the structure of the disk both along the line-of-sight and in the plane of the sky makes these objects potentially key to our understanding of the inner regions of active galaxies.
The Seyfert 1.9/2 galaxy ESO103-G35 is a strong X-ray source, originally discovered by HEAO 1/A2 (H1834-653, Marshall et al. 1979 , Piccinotti et al. 1982 . It was identified as a Seyfert 1.9 galaxy at a redshift of 0.0133 by Phillips et al. (1979) though later spectra have shown no evidence for broad lines (Morris & Ward 1988) leaving its classification in some doubt. It has been observed extensively in the X-rays. EXOSAT observations revealed strong, soft X-ray absorption (N H ∼ 2 × 10 23 cm−2) which showed a factor of 2 variation over 90 days (Warwick, Pounds & Turner 1988) , providing some of the first evidence for variable absorption in a Seyfert nucleus. Ginga observations revealed an equivalent width ∼ 330 eV Fe Kα emission line whose origin was not clear given the presumed (but not confirmed) presence of a flaring source within the Ginga beam during a portion of this observation (Warwick et al. 1993) . The continuum spectrum was consistent with that reported by EXOSAT.
ASCA observations confirmed and extended the earlier studies, reporting a cold, resolved Fe Kα emission line and a mildly ionized Fe K-edge (Turner et al. 1997 , Forster, Leighly & Kay 1999 . While flux variations up to a factor of a few are common on short timescales, no significant spectral or absorption variations have been detected.
Recent radio measurements have revealed water maser emission in the form of a single line at +100 km s −1 (Braatz, Wilson & Henkel 1997 ) with respect to the AGN redshift.
Due to the large negative declination (δ ∼ −65 o ) of this source, higher resolution and sensitivity observations to further study this maser are difficult at present. However the combination of water maser emission and the strong, absorbed X-ray source suggest a strong parallel with NGC4258 and motivated our observations with BeppoSAX to obtain an X-ray spectrum simultaneously over a wide energy band (1-200 keV). The moderate spatial resolution (∼ 2 ′ ) of BeppoSAX facilitates identification of any nearby, contaminating sources and so avoids the confusion present in the Ginga data. Here we present an analysis of the BeppoSAX X-ray data.
Observations and Analysis.
ESO103-G35 was observed with BeppoSAX at two epochs: Oct 1996 and Oct 1997 (see Table 1 ). Data were obtained with both gas scintillator proportional counter (GSPC) detectors: low and medium energy concentrator spectrometers (LECS and MECS respectively, Parmar et al. 1990 ) and with the Phoswich detector system (PDS, Frontera et al. 1991) . The source was clearly detected and unresolved in all three detectors and no nearby source of comparable strength was seen.
Counts were extracted from a 4 ′ circle in both LECS and MECS detectors and background counts subtracted, estimated from the background file appropriate for this extraction radius provided by the BeppoSAX Data Center (SDC) as of March 1998. The resulting net source count rates for the energy ranges over which the instrument calibration is reliable are listed in Table 1 . The PDS data were background subtracted as part of the data reduction pipeline. The spectra were analyzed with the XSPEC spectral fitting package (Arnaud 1996) using the calibration files provided by the SDC (March 1998). The data from all three instruments were fitted simultaneously. Following the recommendation of the SDC, we constrained the PDS normalization to be 0.85 times that of the MECS. We first fitted the data with an absorbed power-law model (Table 2, The 1996 ASCA data (Turner et al. 1997 , Forster et al. 1999 showed an iron edge at about 7.37 +0.26 −0.22 keV with τ = 0.47
−0.12 , consistent with earlier observations (Warwick et al. 1993) . Since systematic residuals are present around 7-8 keV in the best fit spectrum (Figure 2) , we investigated the presence of excess iron absorption. We added an edge to the best fit model described above and indeed found an > 99% improvement in the fit (F-test).
The best fit edge energy is 7.37
−0.21 keV, consistent with ASCA observations in March 1996 (Forster et al. 1999) , with an opacity, τ = 0.24
−0.09 , marginally (∼ 2σ) lower than the ASCA value. This absorption is likely due to the K-edge of mildly ionized iron. However, our data quality is not good enough to fit a complex warm absorber model. We tried using the 'absorbi' model in XSPEC, but could not constrain the parameters.
The 1997 dataset has a lower MECS count rate and shorter exposure time so that the data have much lower signal-to-noise (see Table 1 , Figure 4 ). To quantify the amount of variation, we first fitted a simple absorbed power law plus Gaussian emission line model to the MECS data only. The results are given as fit 5 in Table 3 and displayed in Figure 4 The flux decreased by a factor of ∼ 2.7 over the year between the two observations. There is no evidence for spectral variability or for a variable absorbing column density. The emission line strength is poorly constrained, EW=250 +150 −110 eV, and is consistent with either a constant flux or constant EW over the year. We therefore are unable to constrain the response time of the line-emitting material to the continuum variations. There is no evidence in this spectrum for the line to be broad, though once again the errors are sufficiently large that it remains consistent with the 1996 line width.
Surprisingly, the PDS data in the 1997 dataset show a count rate similar to the 1996 value (Table 1) . We fitted the combined MECS+PDS data for 1997. An absorbed power law plus Gaussian line fit to the combined dataset shows a flatter slope (see Table 3 , fit 6) and gives an acceptable χ 2 value. The resulting spectral index (α E ∼0.5) is much flatter than in 1996 and would imply a significant hardening of the spectrum as the flux decreases. Since there is no other evidence for spectral variability in ESO103-G35, we seek an alternative interpretation.
Partial covering of a hard continuum source can be ruled out by the lack of variability in the PDS data. However, since the PDS data would be dominated by any reflected component, an alternative interpretation of this pattern of variability is that of a reflected component which remains constant while the power law component varies. Fit 7 (Table 3) shows the best fitting power law plus reflection plus Gaussian line model to the MECS+PDS 1997 dataset. This gives a marginally better fit but the data are not of sufficiently high quality to provide strong contraints on the parameters. For this to be realistic, the reflecting medium must respond to a change in incident continuum with some delay or be seeing a constant continuum which is invisible to us. This latter could occur, for example, if the flux variation were due to absorption by material between us and the reflecting material.
However the spectrum shows no evidence for a variation in the column density to support this scenario. The most likely explanation is that of a reflected component, undetectable in the earlier dataset and with a delayed response to continuum variations. With only two data points, we cannot be sure whether further continuum variations occurred during the period in between our observations to which the reflected component is responding. Thus we cannot place any meaningful constraints on the distance of the reflecting region from the continuum source.
3. Discussion
Absorption
The BeppoSAX observations confirm the presence of a large column density of neutral absorbing material (N H = 2.0 ± 0.1 × 10 23 cm −2 ) in the X-ray spectrum of ESO103-G35.
The column density measured here is consistent with the higher column density reported in the EXOSAT data (Warwick et al. 1988) as well as that from more recent ASCA data (Forster et al. 1999 , Turner et al. 1997 . There is no evidence for variation in this absorbing column between the 1996 and 1997 observations. Figure 5 and Table 4 show a compilation of N H measurements over a 13 year period (1984−1997) . They are generally consistent with one another, the largest deviation 1 is ∼ 2σ in 1991.
Absorbing material with column densities ∼ 10 23 cm −2 is typically seen in the subset of Seyfert 2 galaxies which show evidence for a hidden Seyfert 1 (Turner et al. 1997 , Awaki 1997 . It is consistent with a line-of-sight passing through an edge-on, optically thick accretion disk/torus of neutral material such as is commonly believed to be present in Seyfert galaxies (Antonucci & Miller 1985) . The presence of water maser emission in ESO103-G35 (Braatz et al. 1997) indicates that our line-of-sight intersects the accretion disk/torus accurately edge-on. In the absence of warps in the disk/torus, the X-ray absorption measures its full column density.
We also detect excess absorption due to ionized iron, most likely due to FeII-FeXV, consistent with earlier Ginga and ASCA results. The observed opacity τ = 0.24
−0.09 is somewhat lower than the ASCA value (Turner et al. 1997 , Forster et al. 1999 ). While our data quality are insufficient to constrain a full warm absorber model, the presence of the edge requires ionized material along our line-of-sight. Given the accurately edge-on 1 apart from the rapid change reported by Warwick et al. (1988) which may have been due to a spurious source in the Ginga data ( §1) geometry, the ionized material most likely lies within the inner regions of the accretion disk/torus close to the central continuum source. One possible alternative would be a warp in the disk/torus so that our line-of-sight does not pass through the full geometric size of the disk. A sufficiently strong warp would allow the possibility of a separate warm absorber above or below the accretion disk/torus at a position closer to the central source than the intersection of the warped disk with our line-of-sight.
Spectral Shape
The best fitting model is a cutoff power law with slope, α E = 0.74±0.07 (Table 2, Figure 5 shows the lack of significant variation in spectral parameters over a 13 year period.
In the hard X-ray, where the effects of the large absorbing column are negligible, the scenario of Seyfert 2 galaxies being edge-on Seyfert 1s predicts that both classes of galaxy look similar. Hard X-ray and γ-ray data for radio-quiet Seyfert 1 galaxies typically show a power law spectrum with spectral index, α E ∼ 0.9, similar to that reported here for ESO103-G35 but extending to energies > 100 keV (Gondek et al. 1996) rather than ∼ 30 keV. This hard X-ray spectrum can be explained by emission from an optically thin, relativistic, thermal plasma in a disk corona or by a non-thermal plasma with a power-law injection of relativistic electrons (Gondek et al. 1996) . The lower high energy cutoff suggests this component has a higher optical depth in ESO103-G35. In addition the X-ray spectra of radio-quiet Seyfert 1 galaxies typically include a contribution from Compton reflection in warm material which is superposed on the underlying power law in the energy range 10-100 keV (Gondek et al. 1996) . The 1996 observation favors a cutoff power law over a reflection model suggesting that this latter component is, at most, weak in ESO103-G35 in its brighter state. However the relatively strong hard flux in the otherwise lower luminosity 1997 dataset suggests the presence of a reflection component in 1997. Since the reflection model includes a large number of parameters, it is not possible to constrain them usefully.
However if we assume an isotropic source situated above the accretion disk, no high energy cutoff and solar abundances we deduce an inclination angle for the disk in the range 50
• − 90
• , consistent with ESO103-G35 being a Sy1.9/2 in unified models and with the accurately edge-on geometry implied by the presence of water maser emission. 
Luminosity Variation

Fe Kα Emission Line
The emission line is cold (6.3±0.1 keV), but consistent with being mildly warm, and marginally resolved (Table 2) . Adopting an MECS instrument energy resolution of (σ) 0.21 keV at 6.3 keV (SAX Observers' Handbook), the intrinsic width of the line is estimated to be 0.28±0.12 keV which yields a FWHM of ∼ (31 ± 12) × 10 3 km s −1 for the Fe Kα line.
This indicates an origin in neutral, high-velocity material. The EW, 290 +100 −80 eV, is within the wide range of observed values for Seyfert 2 galaxies and is consistent with fluorescence in the cold absorber, the accretion disk/torus, which is attenuating the observed X-ray continuum (Awaki et al. 1991 , Turner et al. 1997 ).
The emission line in the second dataset is not well-constrained. It is consistent with constant flux or with constant equivalent width over the one year period so we cannot determine if any response to the continuum variation has occurred. From the σ = 0.32 keV (Table 2 ), the FWHM of the line is about 30,000 km s −1 .
If the line width is dynamic, indicating a virial velocity around the 10 7 M ⊙ black hole, then the radial distance to the emitter is about 50 pc. We note that an alternative interpretation of the broad Fe K-α line is that of a mix of neutral and ionized material.
This would be consistent with the earlier suggestion ( §3.1) of ionized material in the inner regions of the accretion disk/torus being responsible for the ionized Fe-K edge. Fits to the 1994 ASCA dataset with three narrow lines covering a range of ionization were statistically indistinguishable from those with a broadened, neutral line (Turner et al. 1997) .
The High Energy Cutoff
BeppoSAX, with its high energy response, has provided information on the high energy spectrum of a number of AGN for the first time. The dispersion and errors in the observed values of high energy cutoff of AGN are high but values typically range from 100−400
keV (Matt 1998) . The high energy spectrum of AGN is a critical parameter for matching both the turnover at ∼ 30 keV and the high energy source counts when modelling the CXRB. Successful models generally adopt a value of 300 keV and require strong evolution in the number of absorbed AGN with redshift (Gilli, Risaliti & Salvati 1999) . However, the high energy cutoff determined from our BeppoSAX data for ESO103-G35 (29±10 keV) is significantly lower, calling into question the validity of the modelling to date. More realistic modelling of the distribution of AGN spectral properties, including the high energy cutoff, is required to make an accurate assessment of the AGN contribution to the CXRB (Yaqoob 2000) .
Conclusions
ESO103-G35 is an X-ray bright, Sy 1.9/2.0 galaxy containing one of strongest water maser sources known implying that it is viewed accurately edge-on. The presence of cold molecular material along the line of sight to the active nucleus supports this picture. The amount of X-ray absorption has been ∼constant over the past 15 years and, at 2 × 10 23 cm −2 , it is typical of Seyfert 2 galaxies and consistent with a line-of-sight passing through the edge-on accretion disk/torus also responsible for the maser emission.
We observe a marginally resolved Fe-Kα emission line whose width, if dynamic, implies a radial distance to the absorber of about 50 pc, similar to that expected for an obscuring torus. Alternatively, the width may be due to a range of ionization states in the emitting material consistent with the ionized Fe K edge at 7.37
+0.15
−0.21 keV. The Fe Kα line strength (EW=290 +100 −80 eV) and width are consistent with origin in an accretion disk/torus through which our line-of-sight is passing. The presence of both cold and warm (ionized) absorbing (and emitting) material suggests that the inner parts of the torus/disk are mildly ionized while the outer parts are cold.
The flux level in the energy range 0.6−10 keV decreased by a factor ∼ 2.7 between October 1996 and October 1997 with no evidence for a change in spectral shape or absorption. However the 10-50 keV flux did not change between the two observations suggesting either a hardening of the hard continuum or the presence of a reflection component (undetectable at the higher flux level) which reacts to continuum changes with some delay. Given the paucity of datapoints, we are unable to place meaningful constraints -14 -on the distance of the reflecting material from the continuum source.
The 1996 dataset shows a high energy cutoff at 29 ± 10 keV. This is significantly lower than the values ∼ 300 keV believed typical to date (Gondek et al. 1996 , Matt 1998 . The high energy spectrum of AGN is critical for modelling the AGN contribution to the CXRB so that this result emphasizes the need to include a realistic distribution of cutoff energy in these models.
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